H35% BSH
2004 49 H

wHE 5 B B
OCEANOLOGIA ET LIMNOLOGIA SINICA

D000 http://www.cqvip

com|

Vol. 35, No.5
Sep. ,2004

ABOEBREENRRAH
mEh T N IR R
LIARMERSE

AR -4 FEH
(hEREBEIEBIAS Wi 266071)

RE AAZSHAEREHA¥EE BEXMABAFZERL LEZRAEARARRLE

WEHETE  BrH A REEEARAHRR

HEMWHALRALARE. ZEEXAHHEN

EREVAZ BRERNEEARULHA ARG AREANER FEATHR AXE
WTHERR, RENEBHANEN EALE BETRREXEZEREEHNEBEFE ;A E, 0
REXGEERRUMEH RS AXEUATANER, BEN AR EXREAFEAR, KA
SEARENTHAS BELAREREERERNEERE, RENGEERTA®R, 42
BETERMIFER LARNBENRERRANRE RERNE LR REANEMLT
o WETHAMANEZERARBTAZAURSERAV KB RN KGR B &2
THARE TEELARDENEZEREANR G TEFEHAS ZRAUBUB G MR &

X 3 3 204 434 4 F B

X@R ARERER, AF, 1F, EEUR, /IR, LAK, THR

RESES P71

WK M E B SR A RS IR T
EEEIRLHM, REREWE K FREH
HEDNCHFHERE SKFREZ - H/L)  {HE
HREAERTYRNE BB R AR E
BHER. RBEAT AEERNETEM
DU R L B R AL S W R TR TR A5 55 B
HITAERABENRRR ., E5HRFHARED
JR A NS TH e ) B R, 9 5 90 DX A S PR S )
AWEEE PR K AR AR, R
HREREAODBEENEF AKX, RILITRE
ety X 3 B PR B D BRI, AU H B Ty %
A5 RARZF BT X, W H A5 X M2 5
K[ B A BRI A

WEEFRBE R C BB & P LIE, 20
40 50 4E{CH) E A T 2 E M B FF X 2 b

FHEBIR . Hidaka(1954) 421 T —A X33
EREA R _EE R Wl E LT
WALEY ; Saito (1956 ) X KU 1 R AR VE T 80 4
1E Y5 T A BRAR () B4 J T Hidaka(1954) BOBRIE
Yoshida 55 (1955,1957) AR T iR LK
FARBE, & T ROK V- RE B & L
#;Garvine(1971) #1 O’ Brian Z:(1971) &~ T4
RS BT RS A E R ; Lill(1979)
XSRS T X b A T L #H 4T T #1; Hsuch
ZA97) M TR R ENRE R LR
T BT ; Suginohara % (1984 ) Xt i S8 3 I 4 K 3
R EFHR AT T /3047 ; Leming %5 (1981 ) B T
# % Bk FHRURAKHE L AR X S K AR
EAHBE,
AEEREXER A RS RN T —ER

* H AL BRI AR TRITH  KZCX2-202 SRIE % 973 H A EMPR T4 %R EF H, 61999043803 5,

XM R BT R
Wk B 319 :2003-03-11, Wi Mo H 3 . 2004-06-13



http://www.cqvip.com

394 i pa2

5

D000 http:/iwww.cquip)

com|

M &R 35 %

KGR PO RS R B, R EREEEN
F LA RGP R BT 19581960 4 1
EEEREEE, TR Z PR M 20 it
£70 FRAFH, FAE O FRMERER
Z(1964)"RRMBE T HXHREEESH EH
s K (1980,1984) 3B F 3K (1983) . T
FAE(1983) (I FH(1983) (k%5 (1986)
FRGEXTHITLYS 2 09 R RHAT T 200 1 %
(1988 ) #1357+ (1989) /3 HIXt A H A M 6 15
W ) bR B S BEAT T RS AR (1993) i
RTKILOA EFRBER, YU EHEAEER
5 2555 X R ER LI ¥ - T R 31T
RIEMERE R, Mo, FAEBT % (1996) ( BiFE H 25
(1997) 43 BN ARG 12 R T0iE AR By 2 1Y 1
FHRBAT T BUHRR TS W LB X2 R (1997,
1998) X Hif X RA S EER R R HE L
EERIIEAT T BUERRSE

BRI, AT ERER Rah J1 R
DREX 422 A)MEZF(8 A) i E X
3 1 IR BE AR B VO RME B A R A, 8
SRR Y 118°—126°E,24°—34°N i 2l X & |
HEMEHERR KB HHPEB R, \sh
NEAERARBEEEXEEANS SRR
HREMBILE ML, A TXEENR
1, 3C A BUB IR 5T BT R FR R BCE AL 22 048
A BALKGHEEREERRMBESERE
T, T Xt iR £h 45 /) B00E 45 R Ak 5 X
Ko
1 MREXOEEEFE. S ERFNEE

oo i)

AERET=ES/NEHE. 5 K ®E
Hif R KRR B 2 i RGER % , AU R AR
I 4352 5 8% S K EEAEN KR, A
1A AEAE BRI O 5 7195 L 7 Y4 g R i AR
R R . AR X ML ARE A 1 BiR, Pk
R B 118°E 24°N [ bW R I i fi1 B)
122°E 30°N, M S8 3 Hi M, BRIT O LA M
JEREfe, BT O R M 122°F 32°N (a1 bR 7
75 1) FEARZE 34°N, MR LRIV, BIR%E
X H7KBAr AR , ZERT S LA J 3k TR B AR Ak

218, B KEAD) 10m, T 4K 3 5N 5 BT sk
TR 100m ; HLIN I LR M3 R K K LR AL 8
&, BARKGRA 20m, & 1% R ) B KK AT
1A 80m, T 65 25 15 ZR I 340 o 48 9 M 9 B ROK TR AT
i 2000m, FlEE A AL R A B 3T 6 S0 K
WAL, B KB R KB E N I—K
T MR, LU B 0 A 7 A b T e R

2\

118° 119° 120° 121° 122° 123° 124° 125°E
34 \ : ! \
N }OFQ
33°

32"

3r°
30°
29"
28
27"

26"

B 1 AR X TR R (SR AL m)

Fig.1 Topography structure of the coastal sea area
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DYNAMIC PROCESS OF VERTICAL CIRCULATION AND
TEMPERATURE—SALINITY STRUCTURE IN COASTAL
AREA OF EAST CHIAN SEA
I. BASIC CHARACTERISTICS OF THE CIRCULATION

LIU Xing-Quan, HOU Yi-Jun, YIN Bao-Shu
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)

Abstract Upwelling in coastal area of the East China Sea is an important phenomenon and raised extensive
interests in this field. In order to understand the dynamic process and cause of vertical circulation in the area,
based on real topography, surface wind stress, temperature and salinity distribution in this area, using 3D ba-
roclinic ocean model, numerical simulations were performed for picturing vertical circulation and temperature/
salinity patterns of wintertime and summertime. Results of the vertical circulation simulated are discussed in
this paper. The numerical results of the vertical circulation demonstrated different patterns in wintertime and
summertime.

In wintertime, the vertical circulation in this area is counterclockwise, flowing shoreward in near-surface
layer, downwelling in the coastal zones, and moving seaward below the surface layer with a rising tendency in
outer sea. The current width of the shoreward current is narrow and its speed is strong. The current width of the
seaward current is broad, and its speed is weak. The current width of the coastal downwelling is broader than
that of the shoreward current and narrower than that of the seaward current. Its speed is weaker than that of the
shoreward current, and is stronger than that of the seaward currents whose intensity gradually weakens with
depth.

In summertime, the vertical circulation there is clockwise being shoreward flow below the near-surface
layer, upwelling in the coastal area, and seaward in the near-surface layer with a falling tendency in the outer
sea. The current width of the shoreward current is broad, and its speed is weak. The current width of the sea-
ward current is narrow, and its speed is strong. The current width of the coastal upwelling is narrower than that
of the shoreward current and broader than that of the seaward currents. Its speed is stronger than that of the
shoreward current, and is weaker than that of the seaward currents and gradually enhances from the bottom lay-
er to the surface layer.

As for whole coastal sea area, the intensity of the coastal downwelling increases gradually with increasing
of continental slope, heightening of wind velocity, and decreasing of the angle hetween wind direction and
coastline from the north to the south during the wintertime. The intensity of the coastal upwelling increases and
then decreases gradually with decreasing of continental slope, increasing of wind velocity, and decreasing and
then increasing of the angle between wind direction and coastline from the south to the north during the summer-
time. The continental slope, wind speed and the angle between wind direction and coastline influence the in-
tensity of the coastal downwelling or upwelling, in which the angle between wind direction and coastline is a
key factor for forming coastal downwelling or upwelling. The mechanism of the coastal downwelling is attributed
mainly to coupling effects between the northeast wind and the coastline during the wintertime. However, the
mechanism of the coastal upwelling is attributed mainly to coupling effects between the southwest wind and the

coastline during the summertime.

Key words East China Sea coastal area, Wintertime, Summertime, Vertical circulation, Downwelling, Upwelling
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